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Results

NASA's Mars Exploration Rover project launched two robotic geologists, Spirit and
Opportunity, toward Mars in June and July of 2003, reaching Mars the following January. The science objectives for this mission are focused on delineating the geologic history for two locations on Mars, with an emphasis on the history of water. Although they were designed for a 90-day mission, both rovers have lasted more than two years on the surface and each has covered more than four miles while investigating Martian geology.
Spirit was targeted to Gusev Crater, a 300 km diameter impact basin that was suspected to be the site of an ancient lake. Initial investigations of the plains in the vicinity of the landing site found no evidence of such a lake, but were instead consistent with unaltered (by water) basaltic plains. But after a 3 km trek to an adjacent range of hills it found a quite different situation, with abundant chemical and morphological evidence for a complex geological history.
Opportunity has been exploring Meridiani Planum, which was known from orbital data to contain the mineral hematite, which generally forms in the presence of water. The rocks exposed in Meridiani are highly chemically altered, and appear to have been exposed to significant amounts of water. By descending into the 130 m diameter Endurance Crater, Opportunity was able to analyze a 10 m vertical section of this rock unit, which showed significant gradations in chemistry and morphology. pancam (panoramic camera): for determining the mineralogy, texture, and structure of the local terrain. mini-tes (miniature thermal emission spectrometer): for identifying promising rocks and soils for closer examination and for determining the processes that formed Martian rocks. The instrument also looks skyward to provide temperature profiles of the Martian atmosphere. mb (mössbauer spectrometer): for close-up investigations of the mineralogy of ironbearing rocks and soils.
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apxs (alpha particle x-ray spectrometer): for close-up analysis of the abundances of elements that make up rocks and soils. Magnets: for collecting magnetic dust particles. The mössbauer spectrometer and the alpha particle x-ray spectrometer analyze the particles collected and help determine the ratio of magnetic particles to non-magnetic particles. They also analyze the composition of magnetic minerals in airborne dust and rocks that have been ground by the rock abrasion tool. mi (microscopic imager): for obtaining close-up, high-resolution images of rocks and soils. rat (rock abrasion tool): for removing dusty and weathered rock surfaces and exposing fresh material for examination by instruments onboard. A recent overview of the Spirit Mars Exploration Rover mission to Gusev Crater, from the landing site to Backstay Rock in the Columbia Hills, can be found at Arvidson et al. (2006) . A discussion of two years at Meridiani Planum, the results from the Opportunity Rover is summarized by Squyres et al. (2006) .
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